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Fig. S1 The band structures and density of states of Janus RuXY monolayers (X, Y

X#Y).
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Fig. S2 The structures of Janus RuwXY monolayers in (a) FM, (b) AFM1, (c) AFM2 and (d) AFM3
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states. Two colored arrows indicate different spin directions.
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Fig. S3 Changes in bond length and bond angle of (a) RuBrCl, (b) RuBrF, (¢) RuCIF monolayers at

different biaxial strains.
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Fig. S4 The band structures without SOC of (a) RuBrF, (b) RuBrCl and (¢) RuCIF monolayers at

different biaxial strains.

S5



o
N

o b~

MAE(mJ/m?)

-8l
12 s - -
-6 0 6
Biaxial strain(%)
(b) £=-6% £=0% £=-6%
20 Br-p Br-p
o Py 0.043 0025 P 0494 -0.028
E 12
= 0.4
£ Pz 0757 P -0.738 -0.026
L 0.4
<§E 5 D
-2.0 py Y
py pZ px py pz px py pz px
O, 22715 1.790 Ru-d| & 100 S 2115 Ru-d EX 2.470 Ru-d
E d)(Z 1.768 -2.294 -0.042 0.003 50 dXZ 2112 -1931 0.146 0.034 dXZ 2.454 -2.137 0.130 0.062
S ‘
E dp 45686 * d, 1648 0.146 d -0.494 0.130
L 20
g dysz.ODZ & dyz 0.031 dyz 0.064
d, Rioo dy| o031 dyl  oos4
d,y d, dz dg dep dy d, d: d de dy, d,, dz d,, de.
F-pl. F-p F-p
P e e 0 P4 0125 -0.001 Py 0140 -0.003
E 12
ﬂ +
£, P8 . p,| -0.084 -0.001 P, -0.067 -0.003
L L o4
<
= 12
Py 0.116 Py -0.084 Py -0.067
-2.0
p P; Px p P, Px Py P, Px
y y

Fig. S5 (a) Total MAE and (b) the orbital-resolved MAE in RuBrF monolayer at different biaxial

strains. The positive and negative values indicate PMA and IMA, respectively.
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Fig. S6 (a) Total MAE and (b) the orbital-resolved MAE in RuBrCl monolayer at different biaxial

strains. The positive and negative values indicate PMA and IMA, respectively.
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Table S1 The total energy(eV) of the RuXY monolayers with the different magnetic configuration.

Eirv1 (€V)  Eupp(€V)  Eyqpz(€V)  Egpy(eV)  Magnetic ground state
RulBr -37.324 -37.325 -37.325 -37.562 FM
RulCl / / / / /
RulF / / / / /
RuBrCl -41.427 -41.427 -41.427 -41.873 FM
RuBrF -45.916 -45.916 -45.916 -46.695 FM
RuCIF -48.582 -48.582 -48.582 -49.247 FM
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